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Alexandra; 

Sir; 

I, Dr3 

i. |: % current position is Director of Clinical Research at Reliant Phaifnaceuticals, 

Iftd^l^ gRplieatiQW.; ■curfie^ as 

Attachment 1. 

2 ^■■■ish^Wnjwitli^ following paragraphs; a dp$e pf sbptit 1$(ciay df prrieg^-3 fatty 
acids has been reported to not have a clinicatiy significantleffect on blood lipid levels, 
which are risk factors for the occurrence of cardiovascular events. However, 
surprisingly, a dose of about 1g/day of omega-3 fatty acids does have a significant 
effect on the reduction of the occurrence of cardiovascular events. 



3. The GISSI-Prevenzione trial; as reported in Lancet, 354:447-55 (1999), attached 
as Attachment 2, studied over 11,000 patients who previously suffered a myocardial 
infarction, to monitor the. reoccurrence of cardiovascular events. Patients in the omega- 
3 fatty acids group were administered omega-3 polyunsaturated fatty acids at a dosage 
of 1g daily: See the Summa "Methods," page 447. The study monitored 
changes in blood lipid concentrations and looked at' several efficacy endpoihtsv including 
the occurrences of cardiovascular deaths and sudden death 

event. See Table s, page 450, 

4. The changes in blood lipid" concentrations at6 jriQ^s? are shown in Figure 2, 
page;450. As nested oh page 45 1 , compafed with baseline valiies; there- were 
reportedly no clinically imDottaht^ch&haies in the blood cholesterol profile (total 
cholesterol, HDL choiestefol,;:or LDL c^ during this, time periods: in; patients 
3dminist#ed; 4 

5. I independently verified tfiatthe changes in blood lipid; eoncentratbng reported in 
the GlSSI-Prevenzbne^irial wouHnot have been expectec£to affect the risk of 
cardibvascuiar eyefitS; Mjgfc modefe su6h as Bramingl^r^ 

i O^ea r Sard i vascular |isj$. associated with current blood lipid; levels; that is, thesg 
models estimate:the ;risfc-6f ;a can3ipvascular event (specifically, cardiovascular death 
non-fatal myoca^ial'infardipn) within the next 10 years, based on the blood lipid levels 
entered into the model. These models are well established and widely accepted, and 



* The Framingham model; is described; for example, in Kannei et at. (1978), Am J Cardiol 38: 46-51. An online" version of the 
Frarningham model is "ayaj 

1 The PRO.CAM modeiis described, for exampJe, in Assmann et al (2002), Qifcufation 10'5{3): 3i 0-315. An online version of the 
PROCAM model is available at rmp;//wv\w;chd-taskfo^ 
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are used among both experts in the field and the average physician. Treatment 
guidelines for dysiipidemia have been based upon such risk models, such as the 
National Cholesterol Education Program (NCEP) Adult treatment Parte! (ATP) III 
guidelineSi published by the- N^tionai Institutes of Health; 

6; I entered the baseline and 6-month blood lipid poni^htratioh data reported in the 
QiSSI^^ and PRQCAM ^models. With 

re^ecttoithe; Fmminghsrti model, the data; resulted v 5nva^pi^j^ed IG-year 
card ioyascuiar risk : of 16% at baseline and at 6-months, meaning tha^the omega-3;fetty 
acid -treatment had- no dffect on the 1 0-year risk: of the occurrence of a cardiovascular 
event With respect to the PROGAM mod^l, the data resulted in a p^ 
cardiovascular risk of 20% at baseline; and 21 % gt 6^mdntbs, meaning that, rather than 
reducing thte risk; the: omeda-3 fatty acid tfeatm ^ 

the occurrence^ These resu|ts>^i^hgly imply a la&k; of clinical 

benefitWIs/d^^^^ of omega-3 fatt^^Gids ih reducing the occurrence of 

cardiovascular events,; based on the changes in blood ii^id <x)ncehtrationsv 
7L This predicted lack otcftnical Benefit is in;stark contrast fo the'h^hi^ 
significant;^ achieved iri t^ @i;SSI- 

Prevenzione study. The reoccurrence of cardiovascular events is reported oh page 451 
of the Lancet paper. In the omega-3 group, there was a highly significant 30% 
decrease in cardiovascular deaths (p=0V0242) and a highly significant 45% decrease in 
sudden death (p=0.010) with the ig/day administration of omega-3; fatty acids. 



8. The reduction in the reoccurrence of cardiovascular events with 1g/day 
administration of omega-3 fatty acids is surprising and unexpected in view of the 
prediction from the widely accepted Framingham and PROCAM models that such 
therapy would be completely ineffective for such a purpose, due to a lack of a clinically 
significant benefit in normalizing blood lipid levels. I would not have expected a daily 
dose of essential fatty acids that has no clinically significant benefit in normalizing blood 
lipid levels to have a sigh^caht^ffeot on th§ reduction of the reoccurrence of 
cai^ioy&scCila^ events; 

9. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on infoimation and belief; are believed?to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishaible by fine or imprisonment^ or both; under Section 
1001 of Title 18 of the United Sta^s- Cd^ 

jeopardize the validity of the application qra^ therefrom, 
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CURRICULUM VITAE 

SUMMARY 

I began my career in Clinical Pharmacology at E.R Squibb and Sons where I 
achieved the positon of Associate Director. I have performed an entire cadere of 
Phase 1- early Phase 2 studies such as pharmacokinetic interaction studies, 
bioequivalence and bioavailability evaluations. I then continued in Clinical 
Research being the primary medcial monitor for fosionril (Monopril). I served on 
the pre-clinical/clinical drug development committies at Squibb/ Anaquest and 
WellSpring to help identify potential candiadates and weed out new drug 
candidates before company investment was too great. In this way I have saved a 
great deal of money and focus precious R&D dollars on only those candidates with 
a high promise of success. In addition, I have improved the Intellectual Property 
position of new drug candidates through recognition of new concepts and 
inventions with patent potential. I am an trained in Internal Medicine with 12 years 
of pharmaceutical industry experience in Phases 1-4 clinical development. I 
currendy work in the field of lipidology. Previosuly I worked with a 
hematologicaliyrelated metabolic drug, and have worked in the past with anti- 
hypertensives (angiotensin- coverting enzyme inhibitors, an anti-kaliuretic and an 
alpha- receptor antagonist), an opioid antagonist, a transdermal analgesic patch, an 
antiemetic, and the monobactams. Finally, I have extensive experience with 
electronic data capture as well as its use in clinical studies and its potential for post- 
approval safety monitoring and compassionate use. Presendy, I am employed by 
Reliant Pharmaceuticals in the capacity of Director of Clinical Development where 
I am responsible for various programs related to the pharmacological intervention 
of lipid disorders. 

EXPERIENCE 

2007 Reliant Pharmaceutical Liberty Corner, Nf 

Directory Clinical Devdoprrent 

m Chair two development teams that manage the process of 
pharmaceutical development and market potential of new and expanded 
indications of company products 

■ Provide scientific review of publications related to products in 
development 

■ Offer market support through analysis of product and competitive data 

■ Provide direction for the NDA supplemental submission on the 
pediatric population and the potential indication for use of the agent in 
pediatrics. 

■ Provide guidance in the development of a centralized, 21 GRF compliant 
computer database for pharmacovigialnce and data-meta analysis 

2005 Inf acare Pharmaceutical Plymouth Meeting, PA 

Vice-President of Drug Development 

■ Helped in acquisition of a 35 million dollar venture capital investment through 
scientific presentations to several different firms on both East and West coast. 
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■ Transferred form WellSpring Pharmaceutical, a sister company discussed below, 
to work exclusively on a new drug candidate. Very aware of the vaule of R&D 
investment and helped save several million dollars by internailization of key 
drug development processes ( such as clinical monitoring). Wrote the protocols 
and, with exhaustive work with the FDA, implemented Phases 1-3 clinical trials 
for stannsoporfin, a new drug candidate, in the field of drug metabolism, 
specifically hyperbilirubinema. In addition, wrote and monitored the long-term 
clinical safety program for the drug. 

■ Responsible for meeting all FDA pre- clinical demands for pharmacosafety and 
toxicology and supervised the conduct of a portfolio studies directed to fulfill 
regulatory requirements. 

■ Supervise the entire corporate project team that includes CMC, pre- clinical and 
clinical drug development. 

■ Coordinate the data management, statistical analysis and report writing for the 
clinical and pre- clinical programs. 

■ Manage the budget and activities of several consultants in pre-clinical, 
laboratory, and clinical venues. 

■ Liaison with key opinion leaders and developed the corporate scientific advisory 
board. Able to create tremendous value for company in development of 
Advisory Board for marketing and sales. 

■ Presented data to both the internal Board of Directors as well as the investment 
community to attract investors for the company. 

2001 WellSpring Pharmaceutical Neptune, NJ 

Vice-President cf Drug Development 

m Spent four years with a primary focus on stannsoporfin. Was responsible for all 
pre-clinical (pharmacology and toxicology) and clinical drug development 
(Phases 1-3). 

■ Supervised all preclinical studies to meet regulatory requirements as well as 
wrote and conducted a Phase 3 study and the long-term follow-up program. 
Had all data entered and reports written on all prior studies done under an 
academic IND and developed a worldwide database for consistent data 
management. 

■ Author of an issued patent on the drug manufacture process as well as several 
pre-clinical and clinical articles on stannsoporfin. 

■ Supervised a team of 3 CRAs with liaison with an external CRO and numerous 
pre-clinical laboratories. 

■ Developed an extensive investigator network with excellent rapport with key 
opinion leaders in the field. 

■ Created a study newsletter that allows all study sites to view key parameters of 
enrollment, study progress, and monitoring so that the studies are handles 
according to Good Clinical Practice. Saved thousands of dollars and time in 
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communication of important information to study sites. 

■ Was responsible for the Phase 4 clinical program for phenoxybenzamine. 
Helped to increase sales by having a scientific re-evaluation and removal of 
black box warning. Wrote and conducted a clinical trial for its use in prostatic 
disease. Assisted in the development of new labeling that reduced the severity of 
the warnings previously issued. Developed a protocol for injectable 
phenoxybenzamine use in the Norwood Procedure. Assisted in the process of 
obtaining a patent for injectable phenoxybenzamine. 

■ Prevented removal of triamterene from the market by the FDA by argument 
that drug bioequivalence was similar to that found in the combination of 
triamterene and hydrochlorothiazide that was marketed by a competitor. 
Wrote and published a pharmacodynamic study that specifically showed the 
value of use of triamterene in conjunction with furosemide in potassium 
maintenance. Developed a program with the FDA to create a triamterene 
furosemide drug combination for use in congestive heart failure. 

■ Supervised a staff of 3 CRAs and coordinated the data management, statistical 
analysis and report writing for the clinical and pre-clinical programs. 

■ Managed the activities of several consultants in pre-clinical, laboratory, and 
clinical venues. 

■ Joined the American College of Clinical Pharmacology 

1998 Raritan Bay Medical Center Perth Amboy, NJ 

Hospital A dnrnvstratioriy Manager of Physician Billing 

■ Qeated a successful internal physician- billing department for emergency room 
charges that generated 4 million dollars per year of revenue for the hospital and 
increase of three million dollars per year. 

■ Member of the hospital corporate compliance committee 

■ Was responsible for ICD-9 medical coding of all charts from the Emergency 
Rooms of 2 hospitals and the CPT charges associated with them. 

■ Was a member of the corporate compliance team of the hospital and acted as 
internal chart auditor certifying charts for insurance payments 

■ Supervised a staff of 2 billers, one bookkeeper and one secretary 

■ Joined the American Society of Clinical Coders 



1997 Distinctive Marketing Montclair, NJ 

Director of Medical Market Research 

■ Conducted pharmaceutical market research in various therapeutic areas through 
primary physician and patent phone interviews. Wrote the final market research 
reports for management for clients such as Lilly, Astra- Zeneca, and Wyeth 

■ Performed focus group management and write-ups for clients such as Schering 
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-Plough. 

■ Wrote a company newsletter detailing accomplishments and services of the 
company on a monthly basis. 

■ Was chosen employee of the month in Nov of 1998 

■ Joined the Society of Competitive Intelligence Professionals (SQP). 

1990 Cahill Clinic Newark, Nf 

A ssodate Medical Director 

■ Practiced Internal and Industrial Medicine in a clinic setting with an average 
patient load of about 50 patients per day. 

■ Represented the clinic to clients who had contracted for health services with the 
clinic. 

1989 Anaquest Pharmaceutical Milburn , NJ 

Senior A ssodate Clinical Research Director 

■ Responsible for the Phase 1-3 clinical development for nalmefene, an opioid 
antagonist with a long- duration of activity. Wrote several studies, conducted 
investigator meetings and provided medical monitoring for the program. 
Interacted extensively with the FDA 

■ Responsible for the Phase 1-3 development of clebopride to reduce post- 
operative nausea. 

■ Supervised a staff of 2 CRAs and 1 data manager. 

■ Acted as liaison with CRO 

1987 E.R Squibb and Sons, Inc. Princeton, Nf 

A ssodate Clinical Research Director 

m Responsible for the Phase 3 clinical development of fosinopril (Monopril). 
Participated in the protocol writing, investigator site management, medical 
monitoring, and study budget and contract management. Participated in the 
corporate project team and developed the investigator publications program for 
the drug. 

■ Performed a multi- center study of captopril in combination with 
hydrocholorothiazide to expand its use beyond present label requirements. 

■ Chaired the hypertension department committee to evaluate new and novel 
anti- hypertensives 

■ Was assistant clinical professor of medicine in the department of hypertension 
at Robert wood Johnson Medical School 

1983 E.R Squibb and Sons, Inc. Princeton, NJ 

A ssodate/ A ssistant Clinical Pharmacology Director 
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Responsible for the Phase 1 clinical development of aztreonam and new oral 
monobactam candidates. Participated in the protocol writing, investigator site 
management, medical monitoring, study budget and contract management. 
Analyzed the data and wrote the final pharmacokinetic reports to the FDA 

Performed several Phase 1 studies on new angiotensin-converting enzyme 
inhibitors such as fosinopril and zofenopril. 

Performed bioequivalence and pharmacokinetic interaction studies on several 
marketed compounds such as captorpil and fluphenazine. 

Published from the final report data. 



EDUCATION 



Rutgers University 



Piscataway, NJ 



1980 
. M.D. 

■ Began at Universidad de Guadalajara (1974) transferred to Rutgers in 1978 

1974 Rutgers University Newark, NJ 

■ B .A, Zoology and Physiology 

■ Graduated Cum Laude. 



TRAINING 



1983 Robert Wood Johnson Hospital New Brunswick, NJ 

• Completed a Residency Program in Internal Medicine was certified in 1983 



PATENTS/PUBLICATIONS 



PATENTS 



PUBLICATIONS 



US PATENT # 6,818,763 Issued November, 2004 

Preparation of metal mesoporphyrin halide compounds 

Applied Clinical Trials. 2005 Jun 
Example of a CRO-Industry Partnership 
Levinson, B and Mitchel, J. 

IntjOin Pharmacol Ther. 2005 Feb;43(2):92-100. 

Attenuation of the kaluretic properties of furosemide by triamterene (Dyrenium) in 
healthy volunteers. 

Levinson B, Shenouda M, Stypinski D. 

Qinical Pharmacology and Therapeutics - Vol. 77 Num. 2 

The rationale for the use of an internet- based clinical trial to obtain safety, 

pharmacokinetic and pharmacodynamic data in a dose- escalation study in 

hyperbilirubinemia 
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Mitchel, J.; Levinson, B. 

Antimicrob Agents Chemother. 1986 Jun;29(6):1101-3. 
Aztreonam concentration in abdominal tissues and bile. 
Condon RE, Friedhoff LT, Edmiston CE, Levinson B. 

Lancet. 1982 Dec 25;2(8313):1452-3. 
The use of smell in differential diagnosis. 
Smith M, Smith LG, Levinson B. 

J. Hypertension. 1989. Vol. 2. P. 8. (Abstract) 

Age is not reason for dose adjustment for f osinopril in hypertension 

Levinson, B. and Graney W.F., De Vault A-R. et al 

J. Oin. Pharmacology. 1986. Vol. 26. P. 541. (Abstract) 

Advanced age per se has no influence on the kinetics of the active diacid of 

fosinopril 

Levinson B., Sugerman A.A., Couchman T. et al. 
J Oin Pharmacol (1985) 25, 460. (Abstract) 

Lack of kinetic interaction of captopril (CP) and procainamide (PA) in healthy 
subjects. 

Levinson B, Sugerman AA, McKown J. 
J.of Oin. Pharm. 2004 Oct (Abstract) 

A Study to Evaluate the Dose-Proportionate Pharmacokinetics of Stannsoporf in in 
Healthy Volunteers 
Levinson B, and Shenouda, M 

Society Memberships (Inactive) 

American College of Clinical Pharmacology 
American Society of Professional Coders 
Society for Competitive Intelligence Professionals 
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Articles 

Dietary supplementation with fc3 polyunsaturated fatty acids and 
vitamin E after myocardial infarction: results of the 
GISSI-Prevenzione trial 



GlSSl'Preyenzlone fi)ve$tigatqr$* (Gruppo, itaiieno;per lo. Stu#p dclia Soprayyivenza. rV^rinfarto. miccordico) 



Summary! 

Background: l^ere is. 

;footjs Tic*^ : :in vluim1h-''iE ^(^tck:bpHciroO; I 'i>3 pqiyurisatwated 
imj- acids'-;(Py F^)..;an'd;meir pria rmacblojgi ca ! ;kabst j t Lit ; We 
investigated the^effeets of <th@$e;sub.stances. as suppjements- 
m p$tients"v?;hG had^mypcarBia! Inftircttoti. 

.Methods From' October, .1.993, ,to ; September; 199o/1-1 324 
;p<Jtients suryrying repent -{^3; months) myocardial infarction. 
■ wertp'Tdndbmiy -assignisd supplements of h : 3: P£jFA;(i 0 daiiy; 
n^2&36). ^ii^ia^ (300: nr>g:^tlyi n^283p)^ ppmimZB^O), 
or 'horn '(control; ri--2828) 'for *3 .■ 5v -years;: the.** primary 
„cqrnblned effica.9;endpo?nt was deoiH...-, ^pj^fatGi!: frhypc^inclfcaif 
^nfaifcitpn, - and ; stroke. ln^nt*pn>tq*ireat: .analyses were done 
.according- to? a ^factorial: Resign' ^wcHway); and;:by.:treatment 
(group itfourrw^y};, 

RmSngs .treatment, with- n*3: PUFA. . but. not-, vitamin E, 
'signtficantiyviovtfered the'risk of. the primary "endpoiht (relative' 
:n'sk jdecre'ase 10% f95%;Gi ; 1-161 by'' twp-'way j^rmlysb, T5% • 
.12^6] ".by- tour-way ;analy$if$).: Benefit was; aEr^u^bie tp a 
decrease in -the h*sk>6f^deatfi (14%; (3-24] two-way,. .20% 
[S^33j four-way) and ^rdibyasquiar death (1 7% [3-29].: two} 
way} 30%- \i 3-44] ^ur>way); The, effect* .of -ithe ■■■ cbVnbtned 
[treatment was, similar' to that; for rv3 . PUFA - for :; me^pnmary ' 
\end^oint ; (1 fefl^j an^^rfotai -events^^ ^33]).; 

inWrprirtatibn^ .#3 PUFA led to 

a. clinically •Jrhpprtant and satisticalfy significant :benefiu 
yita^nrn Jhadoq: benefit^ Its .effects pn>f^ai , card!ovascMiar 
, everts -r^^ " 

^fianket} 999; '£54:;44^55; 

| 



* Inydsitgmbrs listed at /cind.of paper. 

Corrc^fwnricftco to: DrRobOfto MnrcKioSK GISSIrPrevenzlone. 
CtKjrdiiiaUng CeriueV Conserve) ^^d..^cgpri'.Sua*-.viii tfaii'bnale, 
'a6O30 Santa Maria 'imttara' Italy, 



Introduction 

The protective effects, of foodsjich in. n* 3- polyunsaturated, 
fatty .adds (PtjFA) .derived: .^Ixorn/ Tn4Hne; .yertebrate$ ( 
vitamin ; E .(a-tocopheroi), and their pharmacological , 
t eq Ulvakri Ls;on'' cardiovascuiar risk . has : beea pKinteriestfof 1 
the, past, 20 years.- Since : a low rate^-of ^coronary, heart ! 
disease was-repoited in the Eskimo r^j>,ulatlbn exposed: 
to a - diet rich. in;;fish oil.* ^yerall studies Jiaye: ex|ior:ed. 
and supported) .antiatherogenic, . antithrontbotic, and , 
antiarrhythmic effects ; pf Vh-3 -BljEA^ Although no. 
consensus existed onUhe underlying mechanism of action, 
focus was placed, on the a.bi : lity ",of" triglyjcerides ■ip:;]ower 
hi|ii-do^^^ 

this 4 ndicaticm) "i . and', to, modify : niernhran^ 
A protective role in, the secondary prevention of coronaiy, 
hbart ; disease was- seen for fatty fish in the Diet : And- 
Reihfarction trial: ipMrjf 

By contrast, large ^observational 'cohort .studies*" 10 ' 
support., the role. of/yitarriin;E . as an;a^oxidant aga^si the- 
proalrKefdgenlc ; arid ' "prdthrorh&dtic ■ ■ effects ; 'of.' ' ; LDL 
: oxib^tion;;-^ w ^b^even. Contr^ed > trials',; testing this 
HyjpibtHesis:: , tri* : pppulatibnsV y&tft different backgrounds 
cardiovascular rjsk^produce.d cantro^*ersial ;re£uk$; No 
cle^rba'sein 

(50 mg /daily)' vitarnin E;: supplementation in ; smokers; 1 * - a 
■signinr^nt'decreaie'in nbn-fat^i- my66a^ 
=an': increase vin "fatal icaridiovascUlar. events;-- was. reported"; 
with a dally regimen b^AOOr^OO-nigyi&riin' E^ih patieiits';' 
with ahgbgraphically proven:^ 

A possible cbmpieme'ritaiyl role^fbf :- these: -two; dietary- 
;CC;tTippr^ ,B could ijrriprbve" : 

.the -role ; of . h-3. thrdu^i-'prbte'ciidn Ifrrin^ lipicl ! 

perpxidatidir, by^ac'Un^ 

related athbix>g&& botfi>^. 

: We ; : ;irivestJgatecl -in Ithe" Grupjf^:lta}lari 
delia Soprayyivefua ; : neU'Ihfarto' ;mipcardico (GlSSl)? 

"Prevehi?ionel;tj4M 

n.-3 PUFA m&SiUmin E<on. piGrbjdity and mortality after . 
rnydcard}al;4i)farctipn; r/ 

PatierrEs and methods 

Pathhts 

Wc .diroMed^padehtS: ;7 widi";rece fsSS. : mmiths) myocardial : 
jrifarcliun. Eiigib!e 'p^tienc^;, had tiq contr^di cations' to : the. 
dietary- sttpplements (ie known nUergy to n-3 PUFA ; or ' a- 
tocopiieroK or known congcnii&i defects-of coagalftilo.n),, were, 
nbif.' to provide. 1 'inibrmed. \v>Sti«ni - ^nstm/ and hnci; na 
unf;ivo«j;abie , shdrt*terin .qutbiik qyert congestive heart 
fail urt t ca ncers . &c) . Wc d i d not defl ne ogc ! H mits : 



THK 
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3 fSf-t* fcitw*-^ 



mm %p#t* 



figure 1; Trial prbflte 



.18'.? ^thfftfis'' - 
... statin £ 



Study design 

We used a rnui0centfc;; opGnTlabel.design.ih'whicli patients; were 1 - 
randomly allocated to Vfotif tfrotmeht groups. In ;th& absence : of : 
■'oyftiencc for,. pri0&^d; d^^;Of i^t]mnt^.\v^:dedUed-;Qn' the, 
daily doses of n-3 PUF/Vas 1 gelatin cajirsule con^inir:tg^850-882 . 
mg' -eiec«apemaenolc' -acid {JBPA}. and docosahc^cnoic. acid" 
(DHAj" &s bthyt est€Ts';in ' the ayeragei-atio: of BP.^/DHA ■• 1 :2, ajicT 



300; mg vitarniriV'B^ given -as-' one capsulfe -of.' syhteic pE^- 
tocopherol; tec doses, used existing avaiJab[e;:;formutations tb'. 
help compliance' in : patients already r^H'irigVniany other long- 
term treatments. We f asked, patients, to adhere.to retttinmended ; 
preventive > treatments-^ arid /Inhibitors <af, 

angiotenslnTConverting. enzyme (statins were, not supported by - 
definiUykdata. biVeill^i^i>yhen;,th<3i trial >^:starte^l} 
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>b;4b 20^5 (S$m)'. 2032(87,6*}. -2069'(B5»») 2079 (B&-. 3*): 

Pfi^a^'vsftfioifew ^rs >T0/(> ";25ft'.(i 3\l 252. (i 2-6*} "' 2?S {141^ ' 279 (V4 - 

<Pr^us,su^!i^^tf:k^^^ ''25{V.3%) 13(0 9*} = 13(0 7ft) v 

;po^tive,exe(£ise-stres5 ie«l': . J 50 (23-.8%).' . 51-1 (27<8? f ) 542 (25 0^1) 534 (29 : C-J»}" 
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1644,(14=5%} 
'-1.357.(12^} 

&w mm 

383? C34>1Hf 

.93^9 (864%} 
:.1534 0S3%} 



Mean (SD( cfia«rtt«ffetjcs 

Days ihbs ds^sio^s of Mtl . 
*jcttt&rvfrar.tfop 


S9j<.(i6-7%} 
;28-5-(3 9%) 


59 5 (.10 $%$ 
52-9 


;52-4 .(10-5%}- 


.26-4 p. 5S) 
;52;5.{lQ-8%) 


59-4 \iom) 

26 5 (37%), 
52f (10 8^} 


Upkis (frtg/ey 

lotii bloEse cfioicsierai 

101 C^C^lRro! 
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■i'3?*"3'(39..1*j"- 
^•5(11^} 
"'182-B(8V7«J. 


21 M (42 4^ 

41-3(11-2%} 
tS 3sl (a«-J«) 


210-6 (41.5*} 
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TsDle T: Baseiine ciaaracterlstlcs of randomised patients 
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Dietary habits 

6 -months. 
42 nionths 

ffi&siv vcgcuibtes ser*irig/day} 

.'0 months, 

42'nwh;tis 
Qi^:oB(ii«^tty) 
: Bifeeitrte 

8!m<^iHs; 

PtomiwtfogJcoJ tJicrajjy' 



n-3 PUFA 
fn»2336) 


(■a»2830J- 


n-3 PUPA p&» 
vitamin £ 
(n"2830) 


Control 

:"(n^282S). 


AH 
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2053(73*15}' 
?.1S4<;37 7%} 
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2213 mm 
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1870(87 ^ 


226S.t8Q ; a*i 
2.169^87-4%). 
1625 


2:r$r Wm 

.1.835187 5%)' 


>2 145*36:7*) 
1530 [S8 5%) 


B0101W3W 
5680 £373%} . 
6520 (880%) 




1038 -{38 7ft) 
1010 {54^;. 


;1;145 {40-8%) 
1026(5.4-6^ 


1331 (53 1%) . 
Mi54.4%j 


5304 


209Z{74'3%) 
1556 (32-2%) 


2085 (74 3%) 

l54H,^i^} 


2016(718%) 
.1555 (79 0%). 
1542(82.5*) 


'Yesofeo^' 

•1486 


mwzm 

?935 g%my 



■ Basely 


•26qi mm- 

2308 {jas'-ZW} 
ll707(S3^j 


2$S5(9l<2%] 
2252(87^ 


25B2 {51-83} 
2261(87^); 


■2207488-3% 
: 1527 {821^ 


9d9B|B78%): : 
• ' 5568(32 8%); 


'•42:ir f b^rib 

.S4i!B^fsr5'' 
'Souths. 


,K«S (4f> ,0%) 
1033 (3*'5%)' 
"7S8r3S5>>' 

1237(43 9^5,: 
1092.'(4"V7ij'. 


12H7(45 7%}.. 
V261.(44.S%3; 


1352 (4> W\ 
1045(40^). 

:12.50^4-4ty, 
764'.Ui7-7%)- 

' 757 (27'm 

iqii(46;Ti); 


n43.i4SC>i) 
•1083-{fe^ 
754;(3$pi) 

1238 14.1-2%) 
:?d43 : i40 ; 6S) 
730^37^216) 

1>S 

786{2Gi:i^: 

941.(44:4^} 


4235 (40$S) . 

3W(3VcW; 

4986(44-3%/. 
1 4272 {4T2%j 
3093(38 5?»} ; 

534 <4 7%) 
• 3.105 (2BS^ 
: ! 33iy(4f|^ 


i ftetakcalarbatton proctKfures^ 

vBasefne 
Smooths 
..42 : 'motiil^; 


433 115-3%) 


•142 {5 QX) 
.439;£T5'HfiJ-- 
:65t(23 : t&j . 


■4Svfjto*)" 
■ 70? (£5:% 


.12B(4i5%). 
€70(2^730 


• 17£?{15 7*j 
2717(24 0%) 



■if* sermons fiwjij^'f^ cwte? t if&V^^Z\ttv^s^tS3S9.. 

Table 2: Dietary habits and main therapeutic interventions at baseline ami during study 



/PbUmtt/wereKroiidoi^^lgncd n~3 PUFA alone (n^2836) f . 

: (rt«283Q)". or no supplement i (control, : n&2&2&)'; Treatment was 

■■ administerecTby. jnvi^tigators or, ;in jsome instances; by : hospital ■ 

■pharmacists: ~ "' " 

'^n'doinisiitior)^ ^-wi^.done'Over ihe v^!ephph'e and by^ computer^ 
n^.wotk; Treatments * were: autpnutti^aUy- assigned ;frbm : a: 
pro^r^ain' . based:; an tiie'/b^"c^"cibiri «a!gorithni, whk;H: ajk>&eti: 

y^ra?fficaU6n: -by/Kpspltai. 1 * Rajidbmis^Udn^data \ver« "Repeat the ' 

.•cwqdinatHjg'fcemre; 1 

We- plArtnedl the}procedMf,es .of 1 the. trial to mltitic $x far ;Jas~' 

.pp^i^^rtiwl, rbutfc bfj care.' after .i^cir^al inlar^P^^/Vfe" 

(sci^dukd'toHow-uj). visits ai l 6Vmoxiths; 12 months, 18' momhs,, 
^O'/.mo^thst, and 42;: ! mi3rith5 'that included ..cKhica! assessment ; 

''and she admin^^tibn.Qf a' foo'd;'frequency qu^anr}aire; We-. 
m^ured:conipiiance %-re r nHir^ drug supplies every Imondis. 

. Blood samples were tal^ri-fdr measurtimefii of -.lipids 1 at baseHne- 

■'"aiid arfpllow-up yfsiKf : jfdr- a^eompariion study run by -ihe-r^eardi 

. group; of :the Italian. 5bclfety.or CUnical Biochemistry . .(SIBfoG) 
trial - was; inyesUgatini^ ; the quality control and the monitoring 

'inalii-'bj^diemi^al- niarkcr?^' 9 

The ^primary: :c6mbihed .efficacy cndpoint$ werer the 
cumulative rate of' alivcause death, non-fatal myocardial'' 
infarction, arid ■ non-fatal stroke; and the cumulative rate of 

-cardiovascular death: nori- fata! myocardial irtfarction, and: : nbn- \ 
fatal st roke. We did -secondary analyses for each .component of : 
the primary end points; 1 and for the maJn causes-pf death. 

Myocardial infarction vvas- taken to .l>e- ])re^nt: v if : the 
mvesdgator had identified this complication on a standard form ; 
or . if a death certificate or hospixat re<x)rds siiowed a fatal 
my ocardial infarction,. Non-fatal acute myocardial infarct ioriwas, 



defined . as'-at least; ;two.:pf f the ; following:; chest; pain of typical . 
. intensity ^ zn6 juration; ST- segment eleyatipn. : pr depressson of- 
i :mm or more in any' Urnb lead of the electrocardiogram; of 2 mm. 
or>mqre;in .any-.rifecordlal - lead, or: both: pr:at",!east : a:ctoubUTig in; 
/iecfosis^ enzymeS.. ^Dlagriosis.' of ,npri*fatal .s^pke; required 1 
uiiicquivbcai sigt^;'oi^$yTnptpnis : of reniainjhg ncu rpldgi cal ■ detici t; - 
-w^th ; su<lden.pnsct-;and;o.d uHan'2'^h;:;L^a«rtbskof 
:fat^ Stroke' aisp;!used^ thesie criteria. Altxirhativcly, ^ used the" 
► diagnosis documented i*V Hospital recordspt on cleatl> : .ccrt! ; ncai:es:, 
The vaiidation ■ ot the,/dinlcal; events i Included Xtr. the primary. . 
^ertdpqints was : assured by jin ad^hoc. comtnittee of expert.; 
ii^t^iblp^sts; iand^neur^o^^i bKr^ to patipnts* treatment : 
■assf^mciVt 1 ^. 

: Tlie> study was coiweived;' managed; and,;.anaiysed by the: 
e^rdiriadhg' ceiitt^ under' : the respo'iisibtiity- 'bf^ibe steering. 
;CpmmiUee; VVei : obtained" the' ■ Approval M \6&lt\g etliics 
connnittees before the start pfithe trial AH patients gave informed 
; vi^tten:;.(»r^nu.;T!ie externa!, safety - and "cfRca.cy ' monitoriitg . 
'cprnmiuee; did one -; ; iritcrim* analyst, '.masked" to treatment' 
-assignment.. 

Statistical methods 

We'.<estmpted that the cumulative rate ^of death, rspn-fatai' 
mypcaMial,. and stroke in the control group over the planned 
"3-5 years of the study would ho 20%: The sample size of the trial 
•was calculated to com'p^rc'the-ra'tie oftiie iriain endpoint in eacfr 
of the three "study-drug grou^ to that oT the : control group (3000' 
patients per group, relative-risk decre>«se . 20%) and to test the 
hypothesis that the* combined treatment:' would . decrease by a 
further^ 20%, the rate of the main eridpoint compared with n- Z 
PUFA aione- or vitamin E alone.' According to the protocol, 
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Fig,Ute;2: ■ percentage differences. In blood lipid concentrations 
at 6 months 

Bars ^^-{^cwta!ge-cr^r^^rn;t»)^tne' to ,6 momnsr- 

; "fpU^up/flata Were^r^ht-ccnsbred/at 42 : jVibnths;;'wbeii foHow-up 
' inforrnatton' on - tNi vital 's&tus pi patients; through clinical visits- 
or : census; :\yas available for ^S^of'the population. Analysis 

• Wits done by . jA^eiH{|tij{ : tz} ^rBa$; ^idi^acccmiihg-~toi Uie.:Lwo ^triiiteisjics' ■ 
.. defined -in ; the prmbbol; : ;firsi : a", factbrial- ^dcislgn" WitJ^ two- way.: 

analwavof^05cac}:.of h-3;PUFA supplements compared'' with ; hp 
^T^P^FA-a^ compared : with; 

;np. vUa/nin E; : itf&pml, ^.:foui>^y.- analysis of efficacy o?n-3: 
FUFA supplements, .vitamin- E suppleniertq,' >and the 
coji^lnecl trcatnicnt .compared; with control, ;as \veil • as. ;the 
ef fiency ' 'Pf £ ■ the conibi ncd trca tment "compared : with Individ uai 
'interventions 

VY eanalysed dat a . by K apian^vleier survival curves and; the log- • 
■Haw'; test:, Tieat&pht 'etfica£y ; was; asjiessed by 'baseline 1 values of - 
the; irisk-strall ficaibn , variables . fiiriag :yarioits £px :s regression 
models adjusted for the conTounding. effect of relevam 'prognostic.. 
Hndi^atprs. -The a^urnption^pfyproppnJpnaUr^ In the \, hazard 
^fyndU^iior tHc/;cx^^ 

• addition.' we : ftora>a'lp^ to the data, wh'ich gave the 
-.sarpfi resulcs'-'ns the. fitting of the Cox's proportional hazards- 
'model Criteria;, ior-hleiwiiical ]\m of Mentis 'isiindp6in^ : 'haver 
.been rei^rte^.eppwhere, 'Briefly;- vve first 1 c^kM,;at thfprmat ioh, 
,on vital itatus:antl/lf the. patient was alive - at the end^ of- the. study.;-; 
\s^'f^s^^f^i^ a .nonfatal ovem had occurred; : We.vU.sed , 
;:the' K^ska^-Wall^ test p'values .are,' 
Uvvo^decj, 
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1*6 ; exp]p^ iiuer^ipn^ye^^fi 
:^^tv^'■ > ex)Krim«null treaihrteiKs apd.c)^;:intei^ibn : ''te^. If 
< si ; g^ran^ : "trw-Jatter' indicates . e^ect: niodificatipnUyH^h the two 
■ treatmentsVe.given : ;t^ 

Results 

: Between : ,; Octob^; : . =1993; and Septerpbfer,, \$95< 1:1324, 
patients .vyereiTecruitjccl 0gure>i) : 't>y :l52, ..p^idpatifig; 
centres;! (130- cardiological department^:- anil 42. 
;r«^bin^d N oii centres), iacrdss. M 

, siatu$: at^the : ehd 'ofr ^ for' a' 
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Table 3: Overall efficacy profile of t>3 PUFA treatment 
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' (0 38- 1-22} 


252 

127 (4 5%) 

rn\A(m 
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Tabic" 4: dveWn efficacy prbfite ofvitamih i treatment 



• total: person-time ;pf 38 053, years. Median time, from the ■ 
index myocardial infarction to randomisation was 16. 
days. Baseline, demographic and -clinical characteristics- 
were well balanced across the. groups (tabic 1) and define - 

, a .relatively low-risk population ^ with l 6% of patients. aged- 

7$$ea& of . pldesr,. 14%' wkri an- echordoc'u^^ 

Trac^tipri;or40%';.pr less; and '29%''vri^;posjtiy!e;^er(:!scf 
. stress tests'; 'Dietary*! Habits, 'recommended, secondary^ 

prevention treatments: and Teyascdbrisation procedures 

at .tjaseUhc and during the study wcre-also welfcfoaiariced 

acr6ss all groups (tabic 2) ; 

Gompare'd^witli baseline values; there w^ r n6;ji^h i^ally';' 
/important changes- for- cholesterol $\ov$> HDLv and ; 

■LDb) t v gly c^emia ; ati^l ;^ t>ri nogent In : any; of 'the treatrnent ^ 
-groups at the first visit (figure 2) . , The difference in blood .' 
■ lipids', , \ however, was' ' more ■ slight than arW ' other 1 value : 

during the study (data not shown).. Compared with 

:c6n|Tpls;ah^ 

vwasS.signific^nt;in patients receiyingns^ PUFA; . 

T|h€i lull;' profile . of. the. effect*;: ,:ot- PUPA'S^ 

surnm^r^ the ; ;ty?o^^ 
r^hg$LO^ : M the combined primary; 

endpoint of ■ death; ; non-fatal myocardial. ; Intension*, and ; 
'-■ii^fataj stroke' w^is significant $5%:Ci^\& pi 0-048) . : 

bu t f tiie decrease in risk for the other , combine^ . end poin t 

of ^car.dioYasi^lar-;death, ■ non-fatal myocardial -.inf arctipn^. 

and 1 non t fatal stroke was not significant (11% [1^20],. 

•p4):t)53) ? 

.""The f0ur~Syay analysis provides a clearer profiie'-:of the: 
/effects ;df n-3 : PUF'A (figure 3)^. with a relative . decrease, in; 

risk 'for the combined endpoint of l &% 

rand for 'cardiovascular death, : :-ndii-fatai myocardial' 

'infarction^ 

Aiialyses of the individual co mporients ;pf the main . 

• endpoint showed ' that the decrease in .ntortality (2(3% lor 

f total :deathj; M% tor cardiovascular; -^t^^a^ ,,l 45^-fer' 
sudden ■ deaths)'- which was : obtained* with: n-3 PUFA 
acepunted fbr -.ali the benefit seen 4n, ; ':the cohibiiied: 

; endpoint There was no difference across the treatinent 
*grd ups for • no n-f a i al ca rdio vascular events. The resti 1 is ot ■ 

- tile; tests for ihteraci ion were not significant when"'the' two- 
combined endpomts and overall mortality were' analysed;. 
The' significance, volues reached when a; siinilaf analysis 
w.a.s^ipplied to the indi viduai : components pf^hev.endpoihts ; ■ 
(p5=:d;0242L for care! lovascula r fnortaiity; - 0.2 26 ;, for ' 
coronary mqrtaiRy; p ^0-024 for 'fetal ..plus non- fatal 
cprpjiary events; and p-O-OlO for sudden death) better 
approximate the true 'unconfounded effect of n-3 PUFA 



and show.U^at .th^ four- way analysis; are not- 

Influenced^ by an effect, modification due to the- 
combUiation.of - the two treatments. 

Patients-receiving j vitamin E and. ..controls did n pt differ 
^significantly when data were', analysed ..according' to the; 
factorial .design (table. 4)^ The. lack of evidence; -of ,e0ect^is. 
similar for -the combined- : endppint and i for its; .individual;' 
icqmppnents. The;. results; were, similar for: ■the^combined- 
;enclp6irits and 1 ovejraH mortality ; analysed by . treatment 
: ^pup;. An indication .'^f. a possible -beneficial . effect- of 
vitarriin iS-is provided r however, in the secondary analyses 
pof :the •indi^Hua1:^cbi^iK! ) nents^pf cardiovascular; death, of 
.-the :.cornbiried endpojtnts;,; .for .which . the increasing/benefit 
(from 20%' for all cairdioVascular ^.deaths; to 35%: fqr^ 
^s^dden-.death), .1$ ^ 

rabsehce of a difference in- the, .rate 'at non-fatal, 
x'ardioyascular E and the control 

: group .'is; also simiiar tptheTmdings. related to n-3' PUFA;. 

' The." result for. cpmbi ned , treatment cbihpared with;, 
controls -are. .shown in table.: , -5:. The effects seen on the; 
■|ir;im^-.cVmblned ,eiidpolnt';aj■^d^pn , total mbrtalityWcfc 
consiistent; with =tho^e obtained vyith n-3 RUE A. alone. ' iNIo 
;inl^aseXi .beriji^fit; >ya$ apparent when the rate of; thee 
combinied eridpoint of' death,. ,.npn-fa tal myocardial 
^infarction, and ; hon-fatal-strbke -that; was seen 'in patients- 
receiving rt-3 PUPA .plus- ; 'vitamin E was compared vvith; 



■n-3 ;FUFA plit» ; Ccntr«f 



vitamin B; 
;:fo*556e> 



RcLntive risk 



^ala BRdjwtsts';, 
beaibj; Wfatat'KJ; and; 

■mi>|atal arid nc!t(-statst(b)ti& 

;M'f««ji -events 
;Cafd|bvfec{j^T : (feativst' 

■ Other de^tl^s. 

Other ajia^M* 

tm deam and mfif&ti ttf 

HVj>i&tyi ^ norhfatrJ svrO^, 



: 353 ; (1 2-7^; 414 (I V6%) 0 36 (O.?4~0 99} 
235 (VO^)-; 2ii$'h4%} 0 83(£K75-i^3T 



155(5:5^} 

<4 n-5i>. 



;293h.0.,4%! 

155(5 8%) 

83 (3 $%) 
100 C35?tj 

259(3?%} 



0-80(0^0^5} 

0:72(0-57^^} 

075(0'53-03S}; 
0 67 (0-4^0 82) 
0 8a (U 60-1 03} 

OS?(0r73r-:tO4) 
106 (0:70-1. 53) 



p3U^its wiin l^i.or ?rcre e-zcrHr, ^ d^isrerii' lypcs $ppsar ?rcre tno^ tocc in" colons 

TablD 5: Overall efRcacy profile of n-3 PUFA plus vitamin E : 
treatment 
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the group receiving n-3 PUFA alone {1*01 [0*87-1 -iT) 
or with, patients treated with vitamin E alone {0*96 
[0-83-1- 12]). 

At 1 year and at the end of the study, 1 1*696 and 28-5% 
of patients receiving n-3 PI) FA and 7-3% and 26*2% of 
those, receiving vitamin E, respectively, had permanently 
stopped taking the study drug. Conversely, during the, 
whole course of the study, oniy two patients not assigned 
vitamin E and 26 patients not assigned n-3 PUFA were 
receiving these drugs. Side-effects were reported as a 
reason for discontinuing therapy for 3*8%'. of patients in 
the n~3 [ PUFA groups, and in 2 • 1% of those in. the yitamiii 
E' groups. .Overall, 'gastrointestinal disturbances and. 

; nausea were the most frequently reported side-efTects 
(4-9% and 1-4% of n-3 PUFA recipients, and 2-9% and 
0-4% of vitamin E recipients",, respectively) , 

Cancer occurred in -61 (2-2%) patients in the control 
group ;;in 11 (&7$ -in the n-3 PUFA group; in 73 (2-6%). 
irithVvitamih E^group,- and in &5 (2 3%) in the combined 
treatment group. There Were 33 (1-2%) non-fatal -cases of 
cancer in the. control group, 41 (1'5%) in the n-3 PUFA 
group, 35 (;i.-2%). in trie vitHinin E group, and 26 (0*9%) 

■ in the Combined treatment group. 

Discussion 

Treatment: with n~3 PUFA' slgnificantiy decreased, ; over 
:3-5 ; years, the rate of death; non-fatal ; myocardial 
infarction; and stroke. No effect was seen for. vitamin E. 
When : dat|'; were; : analysed 'by four-way; analysis, the st^te of- 
the1beiiefidai; ; eflfect: of W3 PUFA became more evident. 

: ant£ more * clearly significant:' the absence of a sigiiiflciarit ; 

. erTept;was confirmed for vitamin E; 

r Ijh'e:de^ee .of the, Effects; on rates" of. death ,dfe^erves:.tp:- 

; be specifically hi^iitghted;and Ls-suggestive -of hypotheses. 1 

vthat could: hay.e/;m^^ implications for. s^tond.ary^ 

pre^entiort .triais in patients who have had myocardial' 

.infarcttori,. as ; well. es.for pathophysiological intej^retatiqrv 
of "trial results.- The results -pbtained with n-3 PU FA are 
consistent with: those; of .the DART trial, 0 They found, a 

' 29% .decrease oyer, 2. years in overall morta 1 ity. in- men . who 
ate;i^tty r hsh twice a week; with no decrease in the rate'^of ; 

: h oh-fata 1 tnyocard ial . i n f arcttori . This pa ttem ' ;of } effects : ' 
was. reproduced Vfn two large-scale observational" studies, 
the -rieaith Professionals Study 24 and the -US Physicians" 

. Health ; Study, 23 ;Sign)ficanr associations between fish: 

:t ihtaJtelahd lower "risk of coronary heart disease' were 

;'shoym 'in 'the: Zutphen study;*? the ^30-year ■ follow *up : of' 

- the Western Electric study;?' the 'observational cohort :bf 
the . Multiple Risk Factor Inten'ention Trial,* 1 . and the 

^Honolulu Meart . Prb^pfarn: ^ The iignincarit results ofthe 
Lyon ; Diet Heart; study? 9 and of the Indian, trial \ by Sing!) 

jandcoileagues,' 1 strongly suggest a protective effect of n-3 ■-. 
.PliFAv Because- of ;the high , frequency of stroke of non- 

: defined- cause, there were only 11 haemorrhagic strokes. 

rand, therefore, distribution in the experimental groups" 
could not; be clearly inferred . 

The. pathophysiological basis of the clinical and 
epidemiological suggestions in favour of a moire direct, 
cardiac effect of. n-3 PUFA has been explored in . a wealth:. 

^of experimental, animal, ^"^ human and ■ in-vitro^* 
studies, which together support a role for n-3 PUFA on 
arrhythmogenesis. The Jack of evidence of benefit- on 
atherosclerotic- thrombotic events, despite the well- 
documented activity of n-3 PUFA on cicqsanoid 
metabolism, inflammation, tissue factor, . {^oxidation;, 
endothelial dysfunction, cytokine growth-factors, and 



gene -expression of adhesion molecule^ is difficult to 
explain. 2 "'. In our .trial, an explanation could partly be the 
intensive preventive interventions* that, wore documented 
for the whole duration of the study (table 2)/* 

By contrast with n-3 PUFA; the results for vitamin 8 
did. not support the strong epidemiological evidence 
available at the beginning of the, trial and to c!ate. UrM 
although the significant decrease of cardiovascular deaths 
in Jhe four- way analysis, cannot be easily dismissed. The 
information, available before, the GISSI-.Prevenzione trial 
was contradictory. The suggestion of a striking decrease in 
non'r-Tatal. myocardial infarction, and of a hbn-sighificant 
excess of totai and cardiovascular deaths originated from a 
trial that had severe weaknesses in the methods; - Ma The 
data on the absence of any significant effect of low doses 
(50 rng claily) ;6f vttarhih E. on' cardibvascular; death, and 
ori the non-significant (positive, and' negative)' 
,modiBcations : of hoh^fataf cardiowcu;lar : events were 
obtained in a population that could not be compared with 
that in our study; u -* s ' 

Discrepant findings between expectations of benefit 
based on epidemiological observations' arid 'results of 
clinical' trials. (however; are not especially surprising/' 0 * 1 
The biological- Backgrouhd of:the'kiggested rriechanismV 
of action of vitamin in the 
gerieralTramework' of the biological effects of all the 
other treatments already prescribed to myocardial- 
mfaicddn; patients, ; as well as lite) effects of those 
•attributable to .the protection ^eif theMediitemneah eating: 
habitsJof the 'GI$SI pb^laiipmf^ In -addition, it is 
■possible/that a'lqnger duration of iritery^ needed to- 
callow: the action of biological mechanishis of benefit, 
which rriight be different; from those ;pf n^3 PUFA / and to 
shift significantly : the overall risk profile : and. as .a 
consequence, the; incidence of fatal events. However, 
shuilar; ; c : orisideratipns w'o.tild appJy;als;0; t^;inr 
which the same experimental context produced 
cpnsisteiitiy p^^ 

To better quality: the results of our trial, a few, 
comments are; ^.^b|3r^te; with ' r^jpect; to:: 'the- . doses -.of' 
experirnentafctrearfa^ the. open.;design. of the. st udy; the' 
'overall clinical imppHahce; ; and - the; impUcations;-;of' the 
size of the effects seen wiii n-3 PUFA: 

The regimen we/ used for n-3 PUFA; corresponds to a : 
diet that contains : a large amount of fatty fish; to be 
maintained every' day'- {eg,-. 100 'g;,of fatty fish/day), 
although most of the data available oh the mechanisms of 
this product had ■ been ^ob'tained \vim.:mu4h higher • purely 
" pharmacoiogicar . doses of n-3 PUFA "(^3-4 g/day) : The 
choice' in favour of. a' reguneh more;: acceptabie'fdr lohg- 
term treatment seems also to fit well with, the .fovourable 
clinical: and epidemiological ; d ietary " results, atid-vvith- 
ernerging suggestions'<about other, mechanisms 1 of action 
of -n-3.. PUFA. :pgt . directly: related 1 ;tb ;rapid and 
substantial modification oif the saturation . ratio at cell 
membraiies. 

The - dose of \itamin E that, we used, was in the lower 
range of those chosen in other continuing clinical trials 
(only the AlpharTocopherol,, Bcta : Carotene Cancer 
Prevention Study 14 trial ;used. -4 lower dose of .50 nig/day)-, 
ft is important to take into accxjiait; however, that a -dose 
of 300 nsg per day is already in excess of any achievable 
dose through dietary intake (eg, corresponding to 200 
table -spoons of olive oil daily) and is. more than ten times 
higher than current recommended dietary allowances for 
optimum health in adults. Notably, however, the results of 
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observational studies suggest ho inamsing }mwM%, Uir 
intakes of vitamin E higher than 100 mg daily.'* ltx> 
addition, evidence exists that-shor^tcj^ 
doses lower than that used in our trial for long-term 
treatment could .prevent LDL oxldaiiori'/ lS ' s * The 
equivalence between prevention of LDL oxidation and! 
clinical efficacy, however, may be; Oversimpiistic.^ It is 
more likely that the gradient of the.benenciai, eiTects seen. 
in the most: striking results of epidemiological studies 
reflected the overall behavioural attitudes :of the people: 
, regularly, taki ng; high doses of antioxidant ^substances, oyer 
many years. Therefore; the; dose of vitamin E.'thai is most 
elective and safe, as well 'as the minimum duration, of 
treatment, that is required to produce, the postulated 
t ;prote^tivi^ /effects:]?? yf tamto B are/stHL 
.of continuing large 'randomised trials .with other' doses of.- 
vKtamih'E supplements- will better' elucidate^ the.' efficacy - 
profile of this antioxidant substance.' in ^lowering- 
cardiovascular risk In patients' witn' m'ypcardy .;ihfarction: 
arid! ili other" patients, possibly in. different clinical : : 
settings/* 1 ' 

This main risk of any open-label desigh lor a mortality 
trial could be seen In the possibiiity of biased behaviour by 
prescribing doctors , arid of : patients add p ting different 
dietary habits, 'pur 'data, ;howeyei\ provide ; gbod evidence; 
that dietary -habits 1 , "secondary prevention^ ^witht- 
re^pmmended'trcatinents, and rev'ascularisatibn procedures" 
weWvybll:^ 

study/ ( table v2); 'Cptiyersely, the . pragmatic strategy' used: 
; Tor : ./mbnitdnng was expected to !&ad to' the: .risk ^of ; 

incomplete ;cc^pliance T .Which; would ;haye mimicked, 

what is!likely to h^ppen,'%:;gene l rai loiigHferrn^corta^ 
:. preventive: c?reil.rt .a- populatipn . wfee^r&aU^ 
; profile is:aire5dy4nteitsivery,cov :,\vith other preventive • 
•ihterycntiaiis. .,The/:strlot adherence.tp^ithe SintentipnTtpr 
-treat principle ■ assures, that trie , effects; seen correspond ■'. 

closely to. what is : .ac>ievabie,^ practice, . 

';TEftp -s&e -/of effect; of ' r£3 ■ VXltA trcatm^nt.^pn 'i$ei 
- primary endpoint , of tptal death , non-fatal myocardial 
'infarction; ahd : non-fatal! stroke could! be quantifiecl as;; 

cprrespond.i ng to a; 10% relative decrease in" risk; in; trie 
1 two- way analysis' and: to ;a ;IS% VelaHye^&e^ •in; 

the ToUrnvay. aiiaiysis. Although 'signiBcanit;; these ^results'-; 
!are'; clearly lower than ; thc 20% relative ydecrease of "nsk : 

expected jir our original planni ng: An efficacy result tha t is 
"smaller than expected is quite, common in. trials : nv which 

patients receive more hiterisiye background treatments 
■ tj^^po£ulati<OT3 taken>.as -reference at !tlieVtinie^bf : tn^!. 
*desigri ThereifoW 

-that ,. : was 25%;iess 'than' expected 'was not;:su^risihg.: 
. Although theTour^way. ai>aiysis; which avoids trie: possible 
Interference': --of. Uhc interaction .of effects- -;b^tWeerv 
treatments; should !be seen . preferentially- as ;the^ one' 
showing .life: *tnie* results, ;!it. i$ : important; to; ;take;jnta; 
^account - that the more relevant . eflects. were:; seen . pn: r the/' 
, harder;. cbmpdneht/pfc the pito^f'^bmb^ed ' erjdj^irii';. 
(20% reiaiiye decrease overall -and 30% . : rdiat|ve :1 decrease; 
'pf; .cardiovascular mortality).- The. effect, of multiple 
comparisons: of the various- components of. the endpoint 
checked with appropriate statistical, approaches did not - 
-modify importantly the significance values "of the fburrway 
'analysis for fa ta! even ts . 

In this" population of patients- who Had myocardial 
infarction 'and Mediterranean dietary .habits, 'and who 
were well treated with up to date,, preventive 
pharmacological interventions, long-term n-,3 'PUPA. I g/ 



daily, lMH,; ; not : yitamih E 30.0 irig daily, was- beneficial for 
death and for combined death, nonfatal myocardial 
infarction, and .stroke.. Ail the benefit, however; was 
attributable, to the- decrease in risk for overall arid 
cardiovascuiar death 
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